Crosstalk is induced by a reflected wave of a nonlinear load connected with a transmission line. Thus, analysis of the reflected wave is important. The reflected wave generated from the nonlinear load is complicated. In order to estimate the complicated reflected wave, we measured the reflected and the incident waves for the nonlinear load, and estimated the dynamic C-V Characteristic. The dynamic C-V characteristic represents a relation between capacitance c(t) and terminal voltage of the load Vterm(t). The dynamic C-V characteristic C d (Vterm(t)) is defined as
C d (Vterm(t)) = c(t), · · · · · · · · · · · · · · · · · · · · · · · · · · · · · (1) c(t) = Q(t) Vterm(t) , · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · (2)

Vterm(t) = Vin(t) + V ref (t), · · · · · · · · · · · · · · · · · · · · · · (3) where Vin(t) is the incident voltage of the load, V ref (t) is the reflected voltage of the load and Q(t) is the charge of the load. The charge Q(t) is given by
Q(t) = Vin(t) − V ref (t) Z0 dt, · · · · · · · · · · · · · · · · · · · · · (4)
where Z0 is the characteristic impedance of the transmission line. The dynamic C-V characteristic is calculated by using measurement results of the incident and the reflected voltages. In this work, the varactor diode HVC362 is chosen as a nonlinear load to investigate the dynamic C-V characteristic for 2ns risetime the incident waves. In Fig.1 , the black dotted line (2) indicate the dynamic C-V characteristics of (1) indicates the dynamic C-V characteristic which is obtained by curve fitting. The estimated line is given by
The gray solid line (3) indicates a static C-V characteristic from a datasheet. Since the black solid line (1) and the gray solid line (3) is not in good agreement, the dynamic C-V characteristic is different from the static C-V characteristic.
To confirm validity of the dynamic C-V characteristic, simulated reflected waves using the dynamic C-V characteristic are compared with the measured results. The simulated results of the reflected waves using the static and the dynamic C-V characteristic are shown in Fig.2 . The simulated reflected waves are estimated for 4 kinds of the incident waves with 2ns risetime. (1) to (4) denote step voltages of the incident waves. The solid lines indicate the measured results. The dotted lines indicate the simulated results. In Fig.2(a) , the simulated results using the static C-V characteristic do not agree with the measured results. In Fig.2(b) , the simulated results using the static C-V characteristic are in good agreement with the measured results. Therefore, validity of the dynamic C-V characteristic is confirmed. In addition, it is verified that the dynamic C-V characteristic can be applied to incident waves with various risetime. From the described above, the dynamic C-V characteristic is regarded as being significant to crosstalk analysis. Crosstalk is induced by a reflected wave of a load connected with a transmission line. Thus, analysis of the reflected wave is important. The reflected wave generated from a nonlinear load is complicated. In order to estimate the complicated reflected wave, we measured the reflected and the incident waves for the nonlinear load, and estimated a dynamic C-V Characteristic that explain a relation between the incident and the reflected waves. This paper reports an simple experimental method to extract reflected waves at a varactor load and estimated results of the dynamic C-V Characteristic of the load. It is shown that the reflected voltage waves simulated using the dynamic C-V Characteristic agree with the measured results.
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